The N-terminal cysteine of human asparagine synthetase is essential for glutamine-dependent activity.
Site-specific mutagenesis was used to replace the N-terminal cysteine in human asparagine synthetase by an alanine. The mutant enzyme was expressed in the yeast Saccharomyces cerevisiae, and the asparagine synthetase activity was analyzed in vitro. The mutation resulted in the loss of the glutamine-dependent asparagine synthetase activity, while the ammonia-dependent activity remained unaffected. These results confirm the existence of a glutamine amidotransfer domain with an N-terminal cysteine essential for the glutamine-dependent asparagine synthetase activity.